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Executive Summary

On behalf of the APT J2 project in Republic of Nauru, regarding “Study of Resource Center

as new concept in Republic of Nauru, where is very limited Internet connection”, we would express
sincere application on the selection and financial support by APT in order to complete this project in
Nauru.

We will submit this interim report to APT with our intermediate results, activities and future

activities and plan of this J2 project to date. The interim report is contained activity report and
accounting report till now.

Following section are the interim report of our activities and results at this point of our APT

J2 project, herein.

Introduction
1-1. NAME OF THIS PROJECT

Study of Resource Center as new concept in Republic of Nauru,
where is very limited Internet connection (J2)
APT ref.: APT/J2J3/Result/App 06 March 2013

1-2. OBJECTIVES

Our objectives are study and research how to establish and what function and how to implement
for the ICT Resource Center in Republic of Nauru. And our target is that people in Nauru get
their benefit to touch information and learn through the ICT technology as well as real contents
at library, from review of video, multimedia and rich contents, timely, effectively, adequately,
and appropriately. The concept of ICT Resource Center is resolution by improving and
developing people literacy and life in the island far away from outer information and with so
slow speed Internet communications. The ICT Resource Center is that offers a range of ICT
delivered education. The ICT Resource Center however also offers a search and storage of real
and electrical information of other area.

“The ICT Resource Center” by Nauru will become a core part of the National ICT Center. ICT
Resource Center will be opened to people who wish to learn ICT literacy, effective and efficient
use of ICT in various fields, and especially, this center will have an important function to
educate and train promising young leaders to become ICT experts, industrial and governmental
professional as well, in Nauru.
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Further steps for the establishment of the National ICT Center are;

To integrate school’s computer labs and health center network into G-LAN for secure operation
and broadband access to the Internet, To establish digital contents library regarding ICT
education and learning. To save cost by stimulating competition between Internet access
providers, and To upgrade G-LAN by utilizing broadband optical fiber cable and/or wireless
technologies such as Wi-Fi and WiMAX. In addition there are many subjects to be challenged
for secure and stable operations of the G-LAN.

These are:

To protect G-LAN and ICT systems from unstable power supply, To strengthen “Anti-
Computer-Virus” activities for the safety operations, and To protect G-LAN from outside cyber
attack.

In conclusion;

Successful implementation will become an important first step for Nauru to establish the ICT
Resource Center, and project members of Nauru side will acquire know-how of ICT project
formation and implementation, together with experiences of sustainable operation. The
National ICT Strategy and Policy will be established based on the achievements of the ICT
Resource Center.

1-3. CURRENT STATUS

Unique history of Nauru in recent years;

Independence Nauru became self-governing in January 1966. On 31 January 1968,
following a two-year constitutional convention, Nauru became the world's smallest
independent republic. It was led by founding president Hammer DeRoburt. In 1967,
the people of Nauru purchased the assets of the British Phosphate Commaissioners, and
in June 1970, control passed to the locally owned Nauru Phosphate Corporation.
Money gained from the exploitation of phosphate was put into the Nauru Phosphate
Royalties Trust and gave Nauruans the second highest GDP Per Capita (second only
to the United Arab Emirates) and one of the highest standards of living in the Third
World.

In 1989, Nauru took legal actions against Australia in the International Court of
Justice over Australia's actions during its administration of Nauru. In particular,
Nauru made a legal complaint against Australia's failure to remedy the environmental
damage caused by phosphate mining.

Certain Phosphate Lands: Nauru v. Australia led to an out-of-court settlement to
rehabilitate the mined-out areas of Nauru. By the close of the twentieth century, the

finite phosphate supplies were fast running out. Nauru finally joined the UN in 1999.
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As its phosphate stores began to run out (by 20086, its reserves were exhausted), the
island was reduced to an environmental wasteland. Nauru appealed to the
International Court of Justice to compensate for the damage from almost a century of
phosphate strip-mining by foreign companies. In 1993, Australia offered Nauru an out-
of-court settlement of 2.5 million Australian dollars annually for 20 years. New
Zealand and the UK additionally agreed to pay a one-time settlement of $12 million
each. Declining phosphate prices, the high cost of maintaining an international airline,
and the government's financial mismanagement combined to make the economy
collapse in the late 1990s. By the new millennium, Nauru was virtually bankrupt.
President Bernard Dowiyogo took office in April 2000 for his fourth and, after a
minimal hiatus, fifth stints as Nauru's top executive. Dowiyogo first served as
president from 1976 to 1978. He returned to that office in 1989, and was re-elected in
1992. A vote in parliament, however, forced him to yield power to Kinza Clodumar in
1995. Dowiyogo regained the presidency when the Clodumar government fell in mid-
1998.

In 2001, Nauru was brought to world attention by the Tampa affair, a Norwegian cargo
ship at the centre of a diplomatic dispute between Australia, Norway and Indonesia.
The ship carried asylum seekers, hailing primarily from Afghanistan, who were
rescued while attempting to reach Australia. After much debate many of the
immigrants were transported to Nauru, an arrangement known in Australia as the
"Pacific Solution". Shortly thereafter, the Nauruan government closed its borders to
most international visitors, preventing outside observers from monitoring the refugees'
condition. Above unique situation on Nauru, people in Nauru has very limited and
constrain to learn anything and to communicate with outer world, who knows the past
their glory. Also it is hard to enter into Nauru because not only above situation but also
air flight is very limited (once a week) and un-scheduled.

In September, 2012, Australian government and Nauru government took agreement of
refugee camp in Nauru (boat people from Iraq and India to Australia) again.
Telecommunication Tragedy in Nauru;

Telephones - main lines in use: 1,900 (2009), But in 2011, there are no connection, it
means that 0 fixed telephone available now as the old telephone exchange was
disbanded due to bankruptcy of only one telecom company in Nauru.

Telephones - mobile cellular: 6,600 (2011). But, at present, only one telecommunication
company (Digicel) Nauruan make Mobile Calls and as of October 2011, only 330 Access
the Internet through the Digicel network. With exclusive contract with Nauru
Government.

Internet connection will be provide in competition in near future, however before open

the market, it must be threw up of the exclusive contract on mobile service.
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International: country code - 674; satellite earth station - 1 Intelsat (Pacific Ocean)
used for Digicel. Broadcast media (Media Center): 1 government-owned television
station broadcasting programs from Australia and New Zealand sent via satellite or
on videotape; 1 government-owned radio station, broadcasting on AM and FM, utilizes
Australian and British programs (2009), 1 government newspaper once a week delivery
(print at outside) Internet country code: .nr and Internet hosts: 4,158 — Mostly
Government (2010)

1-4. PURPOSE OF THIS PROJECT

We will describe the New Concept of the ICT Resource Center met with the situation
in Nauru. Based on research and study of current situation of ICT in Nauru, Summary
conclusions of the APT J2 project are as follows;
¢ The ICT Resource Center consists of ICT Facilities, Contents, Applications and
G-LAN.

* Figure 1 describes the concept and overview of the ICT Resource Center.

Figure 1. Concept and overview of the "ICT Resource Center" in Nauru
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¢ The ICT Resource Center will become a core part of the national ICT center.

* G-LAN will become a network infrastructure of the ICT Resource Center
connecting government offices, schools and hospital/health centers with secure
and broadband network.

¢ Figure 2 describes rough design of core part of G-LAN in enlarged Yaren Area.
in this J2 project.

Figure 2. G-LAN Design for APT J2

This proposal is the first phase activity of establishing the ICT Resource Center which
should be followed up by J3 project, projects by Nauru government herself, or project
by others to finalize the national ICT center. National ICT Strategy and Policy should
be established based on the achievements of the ICT Resource Center as national ICT

center activities.

1-5. PARTNERS IN THIS PROJECT

Republic of Nauru:
Department of Information & Communication Technology (DICT)
(Department of Education)
(Department of Health)
JAPAN:
KDDI foundation
Applicant & Chief researcher:
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Director, DICT Mr. Geoffrey Harris
Account Manager: KDDI-Foundation Mr. Yosuke Uchiyama
Support corporations:
Nauru: Nauru Utility Corporation (Construction support)
Nauru Government (Finance)

Japan: OCC Corporation (Fiber cable supplier)

1-6. MILESTONE (SIGNIFICANT PHASES) IN PROPOSAL

. Start up the project with by e-mail and voice

. Kickoff meeting and Site Survey in Nauru

. Network and system design including discussion of national strategy

. Tokyo meeting and training in Japan (national measure as well as technology)
. Procurement and preparation

. Shipping (export and import)

. Installation and Evaluation in Nauru

. Practice/Evaluation by both sides

© 00 I O Ot B~ W b =+

. Reporting to APT (Interim and Final/Activity and Accounting)

1-7. EXPECTED OUTPUT AND CONTRIBUTION

With the implementation of this study project in Republic of Nauru, the
Government in Nauru will take practical experiments and part of solution for
improving local people’s ICT literacy and activities as very far away from Internet
connectivity, and then Nauru will step up pilot through nationwide projects based
on this result of this pilot ICT Resource Center. With the actual installation,
training and practical evaluation, Nauru will be able to go forward to make
strategy and plan for deployment in order to improve the quality of life and to

encourage people lean itself.

Resource Center will be installed to renovate the old telecom building by Nauru
government. And we will study the national strategy for ICT with MIC Japan. our
most significant challenge will be installation of Optical Fiber as part of G-
LAN(Government LAN network) for broadband networking.

On the other side, PCs and servers were already prepared some numbers by their
department such as school by Education, hospital by Health, Servers by DICT.
Afterward, based on our APT J2 project, Nauru government will try to get budget
for nation wide backhaul network by Optical fiber
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General Information of Republic of Nauru

Following is refer to REPORT ON THE APT ICT EXPERT MISSION
Subject: TO STUDY THE CURRENT STATUS, KEY SUCCESS FACTORS AND
SUSTAINABLE MODELS OF ICT DEVELOPMENT PROJECT IN THE
REPUBLIC OF NAURU
Duration: September 1 to September 14, 2012

The Republic of Nauru is an isolated small island country located in the western Pacific Ocean, 60 km
to the south of the Equator. Its nearest neighbor is Banaba Island in the Republic of Kiribati, 330 km
to the east. This unique location has created important natural resource of Nauru. Migratory bird
droppings formed guano, “phosphate deposits”, over a long period of time. Phosphate deposits were
mined by the British, German and Australian interest.

Economy of Nauru had been almost depended on the results of phosphate mining industry until the
deposits were exhausted in the late 1980s. Nauru did not prepare post-phosphate industry. Therefore,
the country has suffered serious economic and financial crises around the turn of the century.

Telecommunications and information industry had also deeply affected by these crises as we analyzed
in this Expert Mission Report. By these special characteristics, Nauru is obviously very different from
other Pacific Islands countries. When we organize ICT project in Nauru, we should take into account
the uniqueness of this country. Department of Information, Communication and Technology (DICT)
under the Minister for Telecommunications are now in the process of establishing the National ICT
Center. The National ICT Center consists of ICT Resource Center and Government LAN (G-LAN).

A-1.Location and Land

B The Republic of Nauru is an island country located in the Micronesian Region
in the western Pacific Ocean, 60km south of the equator.

B [ts nearest neighbor is Banaba island in the Republic of Kiribati, about 330km
to the east. Its other bordering neighbors are Marshall Islands to the north and
Solomon Islands to the south.

B Nauru is one of the world’s smallest nations consist of one small island. Total
land area is 21.square kilometers. It is 6 km in length and 4 km in width.

B The island is surrounded by a coral reef. The reef is bound seaward by deep
water, and inside by a sandy beach.

B The highest point of the plateau is 65 meters above the sea level.

10
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A-2.Population and Language
B Nauru’s population is approximately 10,000 (UN, 2010) or 9267 (CIA-2010 est.).
About 7500 are indigenous Nauruan and the remaining 2500 are non-Nauruan.
B Over 80 years of phosphate mining caused about two thirds of the island to
become un-inhabitable. People are mainly living on the coastal fringe as the
central plateau has been badly affected by the mining.
B The official language is Nauruan. English is also widely spoken through

necessity due to Australian and other British Commonwealth cultural contact.

Figure x. Location and population
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A-3.Brief History and People

Nauru was originally settled by the Melanesians and Polynesians which are the part of
Lapita people’s “World Greatest Exploration” originated from Taiwan and the Pacific
coastal part of mainland China to the Pacific Islands areas via South-East Asia at least
3000 years ago

.The first European to visit Nauru was a British whaler in 1798, followed by other
whalers needing to replenish supplies.

The Germans who had significant local involvement in the nearby Marshall Islands
Protectorate annexed Nauru to become part of this protectorate.

At the start of the 20tk century, Germans, in combination with a British company, began
mining phosphate.

In 1914, during the First World War, Australian troops occupied the island.

Post World War II period is characterized by a heavy regime of mining, overseen by
Australian interests.

The nation was granted independence in 1968 as a member country of the British

Commonwealth.

A-4.Economy and Industry

Nauru held valuable deposits of phosphate that were mined by the British, German and,
later, Australian interest. Economy of Nauru had been almost depended on the results
of phosphate mining industry until the deposits were exhausted in the late 1980’s.

In the middle of 20th century, Nauru enjoyed as one of the wealthy nations among the
Pacific Islands countries.

However, the small island was devastated by the process of strip mining with continuous
sufferings from environmental consequences.

In 1989, Nauru appealed to the International Court of Justice to compensate for the
damage from almost a century of phosphate strip-mining by Australia, British and other
foreign companies. In particular, Nauru made a legal complaint against Australia’s
failure to remedy the environmental damage caused by phosphate mining.

In 1993, Australia offered Nauru an out-of-court settlement of 2.5 million Australian
dollars annularly for 20 years. New Zealand and the UK additionally agreed to pay a
one-time settlement of $12 million each.

Declining phosphate prices, the high cost of maintaining an international airline, and
the government’s financial mis-management combined to make the economy of Nauru
collapse in late 1990s. By the new millennium, Nauru was virtually bankrupt and
became dependent on foreign investments and aid.

From 2002 to 2008, the Australian Government paid Nauru substantial amounts of

money to allow the establishment of a refugee detention center to process refugees

12
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arriving by boat at Australian shores. This caused many troubles because refugees were
wishing to go to Australia.

In 2005, Nauru Government established "National Sustainable Development Strategy
(NSDS)". However, due to the luck of financial resources, all strategic items, except
education sector, were left in vain.

At this time of APT Expert Mission’s research activities in September 2012, Australian
delegation has visited Nauru to consult with Nauru Government on the re-
establishment of refugee detention center. This might be a controversial matter for
Nauru. However, financial assistance might be an important factor for Nauru.

From observations of APT Expert Mission this time, it seems that Nauru Government
and people have no idea and vitality to develop alternative new industries on this small
1sland except the active efforts of the Department of Information, Communication and

Technology at Ministry of Transport & Communication.

A-5.Government

Constitution of Nauru was adopted on 29th January, 1868 and declared the country as a
sovereign Republic. The first Parliament came into existence on 31st January, 1968.
Parliament of Nauru consists of 18 Members elected from eight constituencies for three-
year terms from the date of the first sitting of Parliament. Members of Parliament are
directly elected by the people of Nauru.

Executive branch of Government comprises the President, who is also the Chairman of
the Cabinet, and five other Members of the Cabinet.

The President is elected by Parliament, and he appoints the Members of his Cabinet

from among the Members of Parliament.

A-6. Telecom and Information Industry

Modern telecommunications services were started in 1970s as a government monopoly
services by using Intelsat satellites. Situations were almost common among the Pacific
Islands countries.

Telecommunications services were provided by Nauru Telecom as a government
monopoly services until 2009.

Telecommunications services in Nauru were evaluated very poor. The lines were
installed in the 1970s. Dial-up access to the Internet was unreliable and expensive. In
addition, people have been suffering from daily power cuts happening very often even
today.

The government is the regulator and was used to be the provider of all telecom services
in Nauru. However the broader state of telecommunications in Nauru resembles the

country’s own economic chaos. In 2003 the telephone system collapsed due to equipment
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failure leaving the island cut off from the rest of the world. By late 2003, Nauru could
not afford to have its telecommunications repaired and in 2004 satellite communications
were to be shut down for non-payment of subscription fees.

According to ITU Statistics, from 2005 to 2008, numbers of fixed telephone subscribers
were constantly 1800 (nearly 18%).

In 2009, numbers of fixed telephone subscribers were 1900.

In 2010, suddenly numbers of fixed telephone subscribers became “zero”.

A-7.Transition from Nauru Telecom to Digicel

In June 2009, Government issued mobile telephone (GSM) and Basic Internet Access
Service licenses to newly established Digicel Nauru Ltd (Digicel). Government also
assured monopoly telecommunications service provider’s status to Digicel for two years.
In August 2009, Digicel started mobile services.

In October 2011, numbers of mobile subscribers reached 6,600 (66%).

Digicel did not utilize existing telecommunications facilities of Nauru Telecom including
earth stations and constructed its network and facilities by themselves.

At the time of Expert Mission’s visit to ‘former’ Telecommunications Center of Nauru
Telecom, we found that all telecommunications related facilities were destroyed.

Only one earth station were used by Nauru TV and Radio Nauru which are government
owed public broadcasting system.

‘Digicel’is a Caribbean based mobile telecom carrier. After the success of mobile business
in Caribbean region, Digicel entered into mobile communication market in the Pacific
islands countries in 2006 and expanded its businesses into several Pacific Island

countries.

A-8. Government Policy on De-regulations

Two years’ monopoly status of Digicel has ended in 2011.

Government has decided to introduce competition step by step basis. First step was to
issue a new license to Cenpacnet Inc. (Cenpacnet) for Basic Internet Access Business
Service.

Before 2009, Cenpacnet had operated an Internet Café at Civic Center. As government
gave monopoly status to Digicel, Cenpacnet was obliged to stop its operation.

Now Cenpacnet has re-opened the Internet Café by using Digicel’s access network.
Next step for Cenpacnet is to set up two earth stations and acquire its own international
access capacity and compete with Digicel for providing international Internet access
lines to business users including government.

When APT Expert Mission visited Cenpacnet office at Civic Center, one earth station

has already set up and was testing with its Australian partner Pacnet using Intelsat-18
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satellite. Cenpacnet is going to set up one more earth station which will be used with

another partner in Hong Kong or Singapore using NSS-9 satellite or Astar satellite.

A-9.ICT Policy and Implementation

At this stage, Nauru has no National ICT Policy nor Strategy.

However, since Mr. Geoffrey Harris succeeded the position of the Director for the
Department of Information, Communication and Technology (DICT), He has been very
active in organizing reform and innovative ICT related activities.

With his powerful leadership, he has integrated government ICT networks (G-LAN)
which were separated ministry by ministry until recently. He put G-LAN network under
the management of the DICT.

Further steps for better G-LAN are:

» To integrate school’s computer laboratories and health centers network into G-

LAN for secure operation and broadband access to the Internet,

» 'To save cost by stimulating competition between ISPs. At present, Digicel is
providing 3 Mbps international access capacity to G-LAN (2 Mbps as down-link
and 1 Mbps as up-link).

Cost is 16,000 AU$ per month.

» To expand capacity from 3Mbps to 8Mbps (or more)

Evaluation of this price by DICT, this is an extraordinary high.
Cenpacnet is negotiating with DICT to provide 5 Mbps at same price.

Ultimate goal of reform activities of DICT are the establishment of the National ICT
Center at next building of the Government House.
“Resource Center” in proposed J2 application to APT by Nauru will be a core part of the
National ICT Center.
Resource Center will be opened to people who wish to learn ICT literacy, effective and
efficient use of ICT in various fields, and especially, to educate and train promising young
leaders to become ICT specialists.
However, there are many subjects to be challenged for secure and stable operations of
the G-LAN and ICT systems. These are:

» To protect G-LAN and ICT systems from unstable power supply.

» To strengthen Anti-Computer-Virus activities for the safety operation, and

» To protect G-LAN and ICT systems from outside cyber attach.
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B Mr. Geoffrey Harris has proudly explained to APT Expert Mission that 300 new PCs
together with printers will be distributed in public sector and the Internet connection of
government network will be upgraded within this fiscal year.

» 100 PCs to government offices,
» 200 PCs to schools and hospital/health centers, and
> Internet connection will be upgraded from 3 Mbps to 8 Mbps(TBD)

A-10. Fore past Telecom Building
Fore past telecom building is located very close by DICT building as it is ruins after the bankruptcy of

previous Telecom in 2003.

B At moment, building is rather broken such as no roof, broken walls and dirty floors with gavages.

B Digicel has exclusive privilege to use the tower at side of building as mobile and other
telecommunication. Other facilities were broken and kept as they are.

B Landowner of this space will want to keep in use for related of telecom (ICT).

W Because no more telephone/fixed lines and services, G-LAN must be used the old cupper pair cables for
connecting government offices and buildings, from the old and broken room. No choice of other
methods.

B As you see the photo at distribution frame room, you can image how bad of characteristic of ADSL.

B These pair cupper wire cables were installed in 1960s or ‘70s by Japanese company with cupper cables
made in Japan.

B Fundamental structure of this building is still good shape and it is considered to be able to be renovated
without big cost. Under discussion, we expect this building will be planned “ICT Resource Center”

with renovation.

2

Distribution Frame for

The copper wires
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International exchange room in past Some years ago, Kids fired the building

A-11. Existing Telecom cable
By using existing fore past telecom cupper pair cables, Nauru government can be connected government
offices as G-LAN. However, electric characteristic of this old telephone line cable is not providing
proper speed and bandwidth as you see the current status in the photos. Therefore, staffs such as

revenue office must often go to treasurer department office and re-input those financial data.

Below photo are the point of connection between underground and electricity pole. Nobody has not and

cannot maintain such infrastructure.

Relay point between underground parts

Right black cable is connecting with one of left cupper wire for G-LAN. Right cable is going up the Civic Centre.
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4. Activities timeline of our APT J2 project

To date (on January 12, 2014), we had the APT expert mission in September 2012, proposed this
project and the selection of this project by APT in March 2013, kickoff meeting/Site survey in
September 2013) and then Tokyo meeting on December, and now are prepare the procurement and fix
the detail s..

Also, we discussed about such as future network and resource center beyond APT J2 project but in
conjunction with our J2 project in order to reducing and sharing the expense of whole ideal plan in
Nauru.

Activity Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan. Feb, Mar. Apr May Jun Jul Aug

Selection

Preparation

Kickoff and Survey

Design and Procurement

Shipping

Installation/Evaluation

Report
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5. Kickoff and Study in Nauru in September, 2013
1. Kickoff of this APT J2 Project
Meeting Date: September Sep. 16 through Sep. 25, 2013
Venue: Nauru

Participants:

Nauru: Mainly DICT (Chief: Mr. Geoffrey Harris: Director)
Each Department of Government of Nauru
Representative of relevant Schools, Hospitals

Japan:  Mr. Uchiyama/ KDDI foundation

Agenda: Review the proposal

Understand the current situation and status as well as desire and requirement
Discussion about system design and work flow

Discussion of Tokyo meeting and research in detail

Fixing rough general schedule refer to the procurement and shipping schedule
Site survey of each place and organization, relevant to the project

Courtesy visit and discussion

2. Research of current situation and status in Nauru

Study and discussion below issues;

1.

2
3.
4.
5

National ICT policy and plan
Resource Center (ICT Center connected the G-LAN: Government-LAN)
Reliable and sustainable broadband G-LAN
Practical pilot installation of optical fiber cable and where
Skilled people for ICT technician and engineer
(1) Optical fiber cable installation and repair
(2) Operation and maintenance of high speed and broadband LAN
(3) Interfacing between broadband G-LAN and slow/narrow Internet into outside
(4) Deployment of G-LAN in nationwide/island in future
(5) Installation/operation/maintenance/Administration of Server and its applications
(6) ICT Consultation in island (nation)
(7) Improve Internet connection situation in Nauru, strategy of competition

3. Discussion about activities with time line and items in detailed
1.
2.
3.

Study ICT national strategy comparing with Japanese strategy

Replacing old and dilapidated cupper wire to optical fiber cable

Department of ICT in Nauru government, taking all responsibilities in government ICT,
including installation/operation/maintenance/repair even of PC as well as LAN and
servers
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4. In and after the Kkickoff meeting. The Government of Nauru (Ministry of
Communication) was preparing the extraordinary budget for (1) building of the resource
Center and (2) optical fiber cable for future deployment into nationwide.

5. Cooperation with other government organization, such as Power utility ( for construction
of optical fiber cable), other government offices (for support of pilot end users about
interfacing internal /external coordination)

4. system design and work flow
After study and discussion regarding improvement of quality of Internet situation;
1. With 1% priority, stable, reliable and broadband by optical fiber networking in G-LAN
replacing old, unstable, unreliable cupper wire
2. However, nobody know such optical fiber and such high speed networking in Nauru.
Therefore, in parallel, human resource development definitely required
3. Focused on practical installation of optical fiber network by DICT herself, also required
how to save the money for construction of fiber cable (Civil Engineering and outsourcing
of ICT related) by DICT/Nauru government due to limited budget of J2
Selection of optical fiber was “M-PAC” deferent of regular optical fiber
Two methods (Aerial and direct buried) by one type of cable
Establishing Resource Center building by Nauru government
Pilot end-users (government offices) required biggest effort and appeal with big support
Considering pilot installed network and then deployment of nation wide

© o N o g M

Considering improvement of national ICT policy and strategy by Nauru government

@ occ. . Typical M-PAC Cable Specification
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Cable Type

Wire Armored M-PAC
( M-PAC +Inner Sheath
+Armor +Quter Sheath )

M-PAC with Tension Member
( M-PAC +Tension Member
+Rip Code +Sheath )

M-PAC Cord
( M-PAC +Sheath )

Installation Enviranment

Fiber Count | 4 Ribbon Fber

Direct buried, Under Water
b~24

Aerial, Duct, Indoor
4~ 12

Aerial, Duct, Indoor
4

(SMF) | Loose Fiber
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1~24

1~8

Typical Outside Diameter
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8mm

3.5mm

Approximate Unit Weight
Allowzble Tensile Strength

180kg/km(* 1), 200kg/km(*2)
3,500N

8skg/km(*2)

890N

20kg/km(*2)
280N

Allowable Lateral Pressure

5,000N/100mm

1,960N/100mm

1,960N/100mm

Aliowable | Fixed

110mm

80mm

60mm

Bending Redius | paanded

Cross Section Diagram

220mm

160mm

70mm

One Continuous Length

As Ordered

As Ordered

Az Ordlered

Maximum One Length

12,000m

12,000m

12,000m

(*1) : Normal

OCC Proprietary & Confidential (20130510)

(*2) : Frame Retardant
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5. Tokyo meeting and study

Discussion was below

1. Target date of Tokyo meeting and study
@O December, 2013

2. Items of study and visit
@D General optical fiber cable and M-PAC
@ National trend in Japan
@ others

3. Preparing data and information for decision
@D End user, cable route and import

6. Site Survey
(1) Current room for DICT including servers and work space
Existing servers and security at government LAN and servers

(2) Internet gateway at Cenpac network
Due to monopoly of Internet service provider, focused on Cenpac as gateway of
Government LAN (CIVIC CENTER)
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(3) Old Telecom building in ruin
Considering new location of the resource center at old Telecom building to be renovated

IU i |

(4) End users
Requesting Nauru to decreasing connections in order to be under APT budget; selection
in below locations

Government building

Cenpac office at Civic Center

Revenue office at Civic Center

High school

Fire station

Police station

University of South Pacific

Elementary school

Media center

National Central Hospital
College

Health Center

Airport building

Power utility

Port Authority

Others for future connection

GEGNANCRSHEONCNCNCESNCRONCRCNCNG)
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(5) Others
Cable route and laying method (Aerial or Underground)
Tool and machine for construction/laying (truck and heavy
machine)
Saving construction fee

e
1| Dum ek Catie Drum Supply (1) Sample of Srum jack wif cable dnum.

Lisom

Wesgrd - s Ty

1| Temponny supcon hardwice | Cale support a6 ok | (1) These Marcware i e 10 pull The clbie U 2 Uhe pole. Bend et it & curve o over 300

i Sameter
34
5
ot o e Cante

7. Result
With Mr. Uchiyama of KDDI foundation, Mr. Geoffrey Harris, director of DICT as chief of
this project mutually understand the current situation and desire/request, review the proposal,
discussed regarding optimizing this project in detail and took the survey the each site where
we concerned and was related. to our project and future.

23



APT HRD Programme for Exchange of ICT Researchers and Engineers 2013
Study of Resource Center as new concept in Republic of Nauru, where is very limited Internet connection (J2)

After discussion, we decide some modification of the project, such as the site, in order to

optimize the accomplishment and collaboration with other project, effectively;

1. Low priority of the site of airport building due to be installed WiFi.

2. Due to fire of the Nauru Central Hospital and burn the whole patient data, high demand
of the site at renovated Central Hospital and relevant health center

3. Nauru government recently put the budget for renovation of the telecom building for our
project

RV O AL

NAURU ISLAND

Modification of the route of fiber cable

6. Discussion and Study in JAPAN in December, 2013

Discussion
Meeting date: December 6 through December 18, 2013
Venue: Tokyo, Yokohama, Kawasaki, and Tochigi in japan
Participant:

Nauru: Mr. Geoffrey Harris/DICT in Nauru
Japan:  Mr. Yosuke Uchiyama/KDDI foundation
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Supported by
MIC Japan
occC
KCS
Agenda: Study ICT strategy in Japan and situation
Study of Fiber submarine cable
Study of Fiber cable for terrestrial
Review the result of kickoff meeting
Discussion of Fiber network design for G-LAN
Discussion of procurement and shipping
Technical study in Factory of fiber cable for terrestrial
MIC JAPAN ( Courtesy visit and ICT policy/status in Japan)
Study of Fiber Submarine cable
Discussion of fiber cable and installation
Technical visit at Fiber cable factory
Discussion of activities and budget constraint
Discussion of procurement and expense
Discussion about design of Fiber Government LAN
System construction and practical installation

© O N o g~ wDhPRE

Installation and evaluation phase including shipping limitation

After discussion of system design with procurement and shipping schedule, we agreed following
tentative schedule and system (network design):

Figure 4. Agreed tentative schedule at Tokyo meeting
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Tentative access point on the map of Naurg (West side)

@

HEFLUBELRC OF SR

Figure 5. Rough route of the fiber cable for G-LAN
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Study and courtesy visit

OCC in Yokohama Head Quarter
Study and discussion regarding M-PAC optical fiber cable, available method of construction,
preparation for laying optical fiber cable in detail.

+ M-PAC Semsor works at the place other Oplical Sensors dont work 1
An FHber Optic Sensor has many advantages, such as quick response, no power required, electromagnetic
induction free, long distanoe coverage over electric sensors. Besides the advantages, M-PAC Sensor is
mechanically tough. M-PAC Sensor is therefore, employed in Intruder Detection System or Erosion
Detection System which other Optical Sensors can not be employed.
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BE E its
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KCS in Kawasaki
Study of submarine optical fiber cable and how to implement the cable in view of technical and

protocol
2. TECNOLOGY and CONFIGULATION @

2.1 General

In general a fiber aptic submarine cable system consists of submarine cable, repeaters and
terminal equipment. Submarine cable and repeaters are laid on the sea bottom. A suspension of
cable would cause a cable failure. In order to protect the submarine cable, the cable laid
shallower than 700 ~ 1,000 m sea depth is buried under the sea bottom where possible in the
area of heavy fishing. The cable from shallow water to the cable landing station is also buried
where possible or is protected by pipes or ducts. Submarine cable and repeaters are designed
and tested to work at the sea depth of £,000 m for 25 years.

Cabile Landing Station & Catile Landing Station B

Repeater

Submarine Cable

2.4 Repeater

Repeaters are inserted at an interval of 50~ 80 km in order to e Cornt i Mt o i Gl et
amplify the optical signal 1o compensate the transmission loss Knl]l PH[:":I[: LI“K
of the opical fibers. el B L L L ot Bl
Arepeater cansists of a power circuit to obtain the power 1
from the feeding current, EDFA (Erbium Doped Fiber
Amplifier) with pumping LDs to amplify the transmission
signals, monitoring and stabilization ci etc. The
repealers have quite high reliability 1o satisfy the requirement
that d
to repeater failures be less than three times in 25 years.

2.5 Branching Unit
Cable Station B
Branching Unit is used 1o connect
three cable stations with a branched
submarine cable system. By adding
‘one mare Branching Unit, four cable
stations are connected.

Branching Linit

/

Cable Station A

Cable Station C
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Factory and research in QCC Tochigi
See actual manufacturing of M-PAC fiber cable, and see the demonstration of auto routing equipment

Maintenance of high quality for all processes from OCC network helps offer proper and
design and manufacture to aftersales reliable services

Aiming at communication systems of
the next generation that link the world

Study and discussion at Ministry Interior and Communications
Courtesy visit at MIC Japan and study of National policy for ICT development

N Sl R G R
W T T W T T
| T TR DAY (W T
. L
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Discussion at KDDI foundation
Discussion for preparation, process, schedule and layout of installation in Nauru

Connection

#Q:J" I

e
i

A

Together with APT Training course (Rural Communication)
In middle of the stay, participation of the APT training course of rural communication because one
member was lector of this trading course.

Appropriate ICT utilization in Rural Areag'- .

APT Practical Technologies and Their
Implementation of Small Scale
Telecommunications for Rural Area

November 10, 2014

KDDI Foundation
i P
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7. Installation and Evaluation of fiber G-LAN system in Republic of Nauru
Our initial plan to be installed optical fiber cable was completion during July trip to Nauru,
however, there were coming several issues to be resolved during installation. So, we had to

have two trips from Japan and asked DICT to continue to deploy the connection by themselves.

1. Preparation
Procurement

Cable and construction tool & material: procured in Japan
M(32/36) 24SM-TFR-SSD(22) 6,000m
Tools and clasps

Fusion Splicing machine and OTDR: procured second hand in Japan
Fujikura FSM-40PM x2set, Yokogawa OTDR AQ7260 x1set

Media Convertor (1Gbps): procured in Australia
Single mode (1Gbps duplex): (Dual x2) x5set & (Single x2) x2set

Truck and machine for construction: prepared in Nauru by DICT
delivered by cargo ship

Shipping

Export process in Japan (Fusion Splicing Machine: applicable specification)
Required special consideration to export
It took some extra days to confirm to allow to export the Fusion
Splicing machine

Shipping Optical fiber cable and clasp By Cargo ship

from Yokohama — Australia - Solomon — Nauru
Import TAX exemption process by DICT
Arrangement of delivery from the port to the DICT location

* Due to delay of arrival (about 2 weeks behind expected, and Ship can’t dog
the port) and lack of heavy machine for delivery to DICT from the port,

we had to arrange it with several staffs and organization to pick up.

Sl S

Finally, we found the imported stuffs in the port backyard.
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2. Installation of Resource Center

The Nauru government ordered to renovate the old telecom building as ruin for new
Resource Center, while ago. We expected it was done before installation in July 2014
(expected 2-3 weeks but even 2-3 months, it just began). Actually the completion of
renovation was after February 2015 installation phase. At present in August 2015, the
Resource Center was opened and under operation with optical fiber network.

1. Government servers room

2. Government network equipment

3. Staff room for DICT

4. Training and lecture room

5

Work room and storage

= —

InJuly 2014 in February 2015 View of Resource Center

Resource Center renovation and Movement of DICT to Resource Center was done by the
expense of the Nauru government.

3. Internet connection
At the time of beginning of this project, Internet speed was so slow and high charge by
monopoly. In proceeding this project which mean that G-LAN was extremely became high
speed (order from Kbps to Gbps), and focusing on the government owned ISP, Situation of
the Internet connection in Nauru was improved so much of cost and speed by completion
pricing and etc. Internal G-LAN is now reliable, stable and so high speed, right now. Even
Broadband Internet connection into outside with inexpensive charge is future issue

4. Installation of Optical Fiber cable
The practical pilot installation of optical fiber network in G-LAN was high light in the Nauru
as well as one of purpose of this APT J2 project.
At the beginning of the installation, nobody in Nauru knew the optical fiber construction and
its knowledge/practice, and there were no machine dedicated of the laying/implementation
of optical fiber cable in Nauru. Also, DICT, one of Nauru government body, took place this
ownership and actual work by only staffs of government in this APT J2 project.
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Kindly, OCC, the Japanese optical fiber cable company, supported this project to dispatch
the technical engineers without labor fee and applied special discount.

1. Cable route and connection

1. Connection
In considering future expansionand -,
Fiber preiect in Naury by APT 13 Project 3013 "
additional connection of the G- (Opteal P Cble apd] s
LAN, Hub site and junction box in T

this J2 project were decided:

Hub site: Resource Center, Cenpac

machine room, RON hospital

Junction box: Between RON | u .. i u

hospital and Civic Center, Between e | N

Civic Center and Resource center fones lH e v
LN | Yep—

Due to limited budget, in this J2 |'H i

project, 10 purchased media . - L — “ e

converters for 5 links were used two &ﬁ] e a8

fibers for 1 link (2set/1link), and 2 = "' o

purchased media converters were 's | ==

used 1 fiber for 1 link (2 set/Llink). _ .+ 5% @f ) 'fgi

Therefore, in future, it will be

replaced from 2 fibers media
converter to 1 fiber media converter
(2 fiber media converter is used single wave length, 1 fiber media converter is
used double wave length (WDM)).

This M-PAC (Optical fiber cable) contained 24 fibers inside and attached iron-
wire messenger for attached onto electric pole. This M-PAC cable can be used
for aerial (attached electrical pole) and also used underground.
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2. Route

Based on above condition of connection, the cable route is shown as below figure:

emmmsmmmsmmmn] RON hospital Junction 3

Health Center | ‘ College

Blue bold line is main route

L]

Yellow thin line is access line at the end user

Resource Center

Gov. Building

Resource center is main center as star connection at the present

Hub sites are Resource center, Civic Center and RON hospital, where main

cable is into the site and it has distributing devices (Router, HUB or Server)

Junction Box are located between Hub sites for easy to be connected the end

user site

Dot line is future expansion

Detail Cable route and connection
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Construction method is identically two as below:

1. Between Civic Center and RON hospital
Because this route is on the main street in Nauru and it is impossible to dig
the road with low cost, this route was decided to take Aerial construction
method, which the cable was attached on the electric poles. It should be
considered wind power strength into the fiber cable. That is why the M-PAC
cable is added the iron messenger.
We hooked up the cable on 60 electric poles between them.

Aerial:
Optical fiber cable was fixed to be hook up at electrical pole. So far, it
required the bucket car for put the cable at the high point of the electric pole.

2.3 Strand grip(wrap-type) arrangement
Strand grip (wrap-type) arrangsmant i shown in Figure 9 and 10,

.22 Artal Lying “Faving supply methed”
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Figurs 25 Moving supply method

Our method to hook up the cable
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i e el okt (el gl 4 O Cone)
and Confidential

34



APT HRD Programme for Exchange of ICT Researchers and Engineers 2013
Study of Resource Center as new concept in Republic of Nauru, where is very limited Internet connection (J2)

2. Between Resource Center and Civic Center

Because this route is side of the air strip where should not be build pole/tree.
In addition, those old deteriorated cupper cable was buried under side of
road. However we had to ask the electrical utility to support the heavy
machine and staffs to hook up the fiber cable onto the electric pole. The
electrical utility kindly agreed to support our construction, coordinated by
DICT. Due tothe ground in Nauru is so solid not to dig by hand, the heavy
machine was required in priority. M-PAC cable which we did use was not
required the standard fiber cable construction for laying underground. In this
project, Optical fiber cable was buried in 10-100cm under the ground
(average 50cm depth) without concrete cover above the cable. This
construction was simple but we had to keep the route with some
identification and document.

Under ground:
Digging trench and buried optical fiber cable under ground

Saxer]

Figure2? Tentative access point on the map of Nauru (West side)

8 Direct buried Cable Installation (from runway to Civic center)
8.1 Trench preparation
(1) Excavate the ground of the cable route and investigate ground conditions in advance.

(2) Trenching depth should be more than 30cm in general. If the place is affected by frost, a trench
should be ensugh deep not to be damaged by frost.

=30cm

Figure 12 Configuration after trenching

(3) Bottom of trench may not be flat, so clean backfill soil should be put in more than 10 em to
in order to make bottom flat.

Clean backfill soil

Figure 13 Clean backfill soil installation
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3. Roll out the fiber cable from the drum
M-PAC itself is not heavy but in this project we add the iron messenger wire
adequate for the length between electrical poles in order to protect with
storm window pressure and some accident matters. Therefore, the total
weight of the cable drum was more than 2,500Kg, that was rather heavy than
we expected. So, we had to have the heavy machine and big truck to move
the drum and to pullout the fiber cable from the drum.

And,

* Because the cable route was on the side of main road of Nauru (no detour),
we could not stop the traffic.

* Qur construction was not priority work with Electrical utility, we had to
wait until their work completed.

* Due to recent accident, when we worked at the electric pole, we should
cut the electric power down during the construction work. (Blackout from
evening to mid-night in several days)

* Laying cable in the trench was easy and in short time, but digging trench
by machine and back to bury as it was required several days with priority.
However, we could not take machine and staffs everyday.

* There were many paths connected houses and main road on the route.

Anyway, we saved the heavy duty machine charge and workers’ labor fee
but it took many days and we had lots of local claims against slow

construction.

We tried two method to roll out the cable from drum onto road.

1. Normal method: we made the big truck move slowly and pull the cable
onto the road.

(1) Pull outand hook up cable in parallel (2) pull first and later hook up the
cable

2. Pull the cable by the pickup truck from the drum at the fixed point

Above two method, each had benefit and risk. And, anyway, the most
difficulty was nobody in Nauru worked such optical fiber cable construction

(Aerial and underground, even pull out fiber cable).

We tried all methods depend on situation day by day. In initial construction,
we had several problem and trouble (even several breaks of the fiber cable).
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Finally at the end of this project we could take effective construction way in
adequate period along with the Nauru’s situation.

4. Temporary laying the optical fiber cable (crossing the road and put it on the side

of road)

M-PAC cable has identical features compared with normal optical glass fiber
cable.

(1) Light weight without supporting wire and its sheath

(2) Strong allowable tensile strength

(3) Strong allowable lateral Pressure

(4) Allowable bending Radius

We tried lay down the optical fiber cable crossing the main street, temporary

during hooking up work.

ﬂ oce,__. G ivity Fiber Termination Box

The photo is an example of
Connectivity Fiber Termination Box {wall mount type)
and M-PAC cable connections.

PaAch Cord {with coemesior)

upporting wire

Resource Center

M-FAC can be used with conventional Wall-Mount Fiber Splicing
Panel and Rack-Mount Fiber Distribution Panel.
oy & Comfdentia {290 375001 8

@9 ccc.__ Joint box and M-PAC cable connections

Easy joint by easy training together with tools & kit.

Figure 1 Cable structure (M(32/36)24SM-TFR-S5D-(22))

Outside view of 18 Inside view of 1B

Syt P Triy

[ —

This 1B can also
- . . be used in direct
n occ _ Example for Line configuration, and laying S sl P e burial & Aerial.
M-PAC spans are longer than conventional cable, HopRG bl
it is possible to minimize the number of Joint Box (JB). 0 gy Codtantl OO 85
< Conventional cable> R

Thin and Lightweight Cable
Cost-Effective Easy Cable Laying Enables “Do it yourself”

¥ M-PAC, so thin and light, drum size is small. For this reason, it is possible to use a
“Moving Supply”. This is to achieve a speedy and safe Installation. Many roller is
unnecessany.

¥ M-PAC is able to minimize the cable joint. Which is minimized joint loss and can be
achieve high transmission quality.

¥ And, direct burial cable laying provides a Total Network System Safety and Reliability.

3CC Proprietary & CenNidential (20131211)
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Under usual temperature, no damage even crossing the road, temporary we laid the cable on

the road down, crossing the main road in Nauru.

Optical fiber cable on the road due to not stop the traffic during holing cable.

2. 1% phase of installation
In August 2014, in Nauru, DICT as leader of this installation together with KDDI

foundation supported by OCC worked as followings along with planned network

design;

(1) Checking the procurement and importing the stuffs with several paper work.

W

Bringing the stuffs by small boat Finally found the container Required machine from inside

from the cargo ship, long hours not easy to find The drum was too heavy

(2) Aerial construction
Between Civic Center and Health Center, the distance was approximately 2210m

with 4 junctions, 60 electric poles. e

Serand {wea-tyoe) Gria

Cable between poles and hooking at pole should
be as shown below figures by special cramps for

fiber cable.

4] Fi e marpinal cale,

Cable sag must be set larger than 2 %

Figure 28 Cable sag LS F N ——
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Because we should make electricity Hooking the cable at few meter
down for our construction down high voltage lines
in regulation

Due to limited time of truck rental
Roll down the cable on the road

carefully seeing the small sharp stone

At Civic center, 2 fiber cables (24
fiber cores x2) were allocated in
one terminal box.
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(3) Underground construction

At 1% discussion with the electric utility, we agreed to work together with power
cable and optical fiber cable construction together with same trench. However,
because the power cable has not delivered in few days (actually even couple
months later). According to the delay schedule, we asked the electric utility to
dig the trench for only optical fiber cable. But the digging was not often stopped
and delayed. We decided before the digging was completed we laid the optical
fiber cable on road on the way from Government building to Civic center.

1* Cable puller

/

[ ==}

Cable lesdes

N

¥ Cable puller 2 Cable puller 13 Calve puller

N \ \ e\

Cable lesdes

Figure 18 Placement of Cable feader & puller

Temporary two points crossing the mf:';".;\ /::;m
road were expected without _fa—\‘ e
problem. At rode side of air strip, it {Amwm
must be secured, another side of I1

road was many paths to residential Figure 19 Placement of Cable puller & Come assistart

house and small sharp stones.

Pull the optical fiber cable by pickup truck Temporary laid on the road side
Right side is air strip, left side is residential
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Digging and laid the optical fiber cable but not whole route.

Waiting completion of digging, but took lots of days. So, fiber cable was crossing the road at the
windsock point and front of government building, we could not keep the trenches whole day.

2 day ago, in very hot day, we found cable was damaged due to high temperature and traffic.
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(4) Fusion splicing/housing fibers in junction box and measurement by OTDR
According to the optical fiber construction, definitely the fusion splicing is
required to make network. In this project, we had not enough budget to buy the
fusion splicing device. Therefore, KDDI foundation decided to donate the fusion
splicing equipment and OTDR measurement instrument with limited budget.
Machine price are so high to buy new one. Then, OCC kindly looked for
secondhand equipment with low price. Finally, 2 fusion splicing machines and
one OTDR as secondhand were found with reasonable price to be donated to
Nauru. Actually, the Fusion splicing machine was so strong splicing capability

not easy as usual to process paper work to be export from Japan.
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(5) Discussion for completion with solution of some remaining problem in next trip.

After passed schedule day,

Items “Not completed”:

Decision:

Burry the fiber cable between windsock and government
building due to not completion of digging
Moving into new Resource center building due to not
completion of renovation
Having issues to be resolved

» Crossing the road in very hot day and laying on sharp

stones

» In pulling the cables, extruding other edge of cable

End-to-end communication test (with end users)

® \We should make another trip to Nauru in couple months to complete network

(after some other construction is finished) as 2" phase installation.

® Nauru team would make pressure to constructor and utility to complete their

work. And prepare to move ICT center in government building to new resource

center. And Networking to end-users.

® Nauru team would keep watch the situation of temporary laying of optical fiber

cable.

® Japanese team would investigate and make measure of trouble issues. (refer to

6. Trouble)

Here, we had several problem and issues to be resolved such like below;

1. Temporary laying optical fiber cable crossing the main street (especially high

temperature near the specification)

Extruded another edge of the
fiber cable. 1t made difficult to
roll the cable down to ground

\

\

43



APT HRD Programme for Exchange of ICT Researchers and Engineers 2013
Study of Resource Center as new concept in Republic of Nauru, where is very limited Internet connection (J2)

3. 2" phase of installation ( due to the delay and problem, we had 2" trip for installation)
Half year later after 1% installation in Nauru, we had another trip to finalize the
APT J2 project.

(1) Training of replay unit and discuss the solution of the trouble (ref: 6)

(2) Checked the fibers between Civic center and ICT center

@ Al fiber were already broken but all were fine to near police from
civic center, measured by OTDR

@ No problem the aerial fiber cable from Civic center

® Resource center building was not complete yet

(3) Laying electric power cable from government EPS into Resource center

(4) Optical fiber cable would be cut at the front of police station, locate new
junction box (supported by Australia refugee camp) at this point, and then
lay the new cable (use part of procured cable for future use: no choice)
between this point to the Resource center, make fusion splicing at the
junction box at police station.

(5) APT J2 project should be completed after the optical fiber cable into
Resource center. Later, after completion of renovation of Resource center
DICT Nauru would made movement of ICT center in old room in
government building, replacement of those connection of the optical
fibers at the renovated building. (This was done August 2015, successfully,
and now the connection is working fine and is deployed into other users.)

DICT negotiated with heavy machine staffs, Within one day from morning,
they should dig the trench from police station to resource center, lay the
cable into trench by DICT and participant and then burry the trench till
completion even overnight. Actually, from early morning to mid-night,
laying the cable (approximately 1420m) was completed. Following 2days,
DICT team made fusion splicing with 3 fiber cables (to Civic center,, to
Resource center and to police station) at the junction box in front of police
station
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Fusion splicing whole 2 days for 3 cables (24 fibers/cable)

4. Extend and deployment by DICT
During the APT J2 project:
Established by Budget of Nauru Government for procurement of new optical
fiber cable in future use
Renovation of old Telecom building by Budget of Nauru Government
Relocated the server machine and network room for government ICT system into
Resource Center

Couple months after completion of this APT J2 project (at the ADF meeting):
Resource Center for network aggregator of Governmental LAN Connection with;
DICT, main government campus, Finance, Hospital/Health Centers and 2
Schools, Internet gateway to satellite, Police, and Electric Utility , already
at ADF meeting.
Transportation, Media, Airport and University in future

Plan of connection with all government building in future (by the cable purchased
by Nauru Government)
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5. End-user access
In this J2 project, we decided to select below locations to be connected, which the offices of
the Nauru government with full support
1. Resource Center ( DICT machine room, temporary )
Civic Center ( Revenue office and Cenpac as Internet gateway)
National Hospital of Nauru (RON hospital)
College
Health Center nearest of RON hospital)
Junction box for future connections between RON hospital and Civic Center

S

After the completion of this J2 project;
At August 2015, DICT deployed following locations to be connected with this G-LAN.

Government building (deployment)
Cenpac office at Civic Center (J2)
Revenue office at Civic Center (J2)

High school (deployment)
Fire station (deployment)
Police station (deployment)

University of South Pacific ~ (future)

Elementary school (future)

Media center (near future)

RON National Central Hospital (J2)

College (J2)

Health Center (J2)

Airport building (planned to lay the cable)
Power utility (deployment)

Port Authority (planned)

Phosphate company (planned)

SHENGNSNCNSNSNENCNCRONONGONONTRONG

Others for future connection

Cable is already purchased by Nauru government

After power utility replace the electrical pole around the island

Planned Schools, Health Center and government storage house

Others (under consideration):
Rental to other telecom operator
Connection with refugee camps
Super market and other privates
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High definition video distributed by Media Center

Below is the site setting the media convertor (connected with 2 fibers for duplex:
send and receive). In future, when lack of fiber for additional users, the media
convertor will be replaced WDM type as 2 wave lengths communications from 2
single fibers 1 single wave length type.

At the customer site, the installation is just connection with fiber cable to PC through
media convertor. No device configuration is required. It is very simple.

Connection test at the end user premises.
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6. Trouble shooting
During the installation, we had several problem and issues to be resolved such like

below;
1. Temporary laying optical fiber cable crossing the main street (especially high
temperature near the specification)
2. Special Note/attention in temporary laying the M-PAC cable

Measured temperature on road and roof ~ On 1% day we tried to lay the cable crossing
* about 56 degree the main road but in becoming dark, we could
not see any damage of the cable.

Solution: temporary covered by
special cover protecting
high temperature and
topical pressure

Extruded another edge of the fiber
cable made pulling the cable
difficult.

Solution; putting tube for cable

Mouse likes to bite the fiber because the door
of terminal box kept open at temporary ICT
center.
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7. Operation and deployment

Only staffs of the DICT of Nauru government I
has responsibility and actual works for plan, [

installation (deployment), repair, operation,
maintenance, administration and coordination
with others of this G-LAN.

In the picture, people in rear line are staffs of
DICT, and in front line Minister, 3 Japanese and
ISP of Nauru.

Nauru government decided and procured OCC optical fiber cables (6 drum 30km total) by Nauru budget.
We bought the optical fiber cable 6km at APT J2 expense. Now cables were waiting for laying around
island of Nauru in near future

Test and lecture of relay units (automatic re-routing ring network) donated by lwate prefecture
university through OCC.
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8. ADF report
At the ADF on September, 2015 in Macau, report with additional report regarding operation and
deployment of connections, Nauru presented the situation and achievement.

Study of Resource Center
as new concepl
In Republic of Nauru,
whera is very limited Internet connection
i -

Fusion Splicing by Technician of government ( Department of ICT )

More than 6km 3 sites, 2 junctions, 5 sites and connections for future deployment

50



9.

APT HRD Programme for Exchange of ICT Researchers and Engineers 2013

Study of Resource Center as new concept in Republic of Nauru, where is very limited Internet connection (J2)

Accounting
Interim results on the interim report

Refer to the APT selection letter, below is the budget approved by APT;

APT; Detailed budget to be allocated by APT

Travel Expense 17,050.00 US$
Daily allowance and accommodation fee 10,060.00 US$
Correspondence expense and shipping fee 4,050.00 US$
Equipment purchase expenses 28,759.21 US$
Miscellaneous 50.00 US$

Total amount 59,969.21 US$

After Tokyo meeting, | as accounting coordinator recalculated and accumulated the amount of
expected total cost with assumption refer to new and detailed the procurement, travelling and
shipping. Therefore, our budgetary activity will shift little more equipment procurement from travel
expense.

Beforehand with starting the kickoff meeting, both Nauru side and Japanese side discussed to reduce
the travel budget. Then, one researcher would go to kickoff meeting as same as Nauru researcher
would be in Tokyo meeting in order to make more budget to equipment procurement( fiber cable).
As we know the maximum APT budget for which we can use, we also look for other alternative
budget for getting more benefit and considering best-case scenario.

Also, at current situation, we are under negotiation with several vendors and look for technology to
reduce the expense. Therefore, I, as accounting manager at the moment, would like to put the current
expected value.

Please kindly refer to the interim accounting data in the annex based on above condition. .
Summary of Interim accounting report is as below.

Accoucnting Report for APT 12 2003 {Naur)

*1 Receipt means refer to the official receipt
*2 Estimation means refer to the quotation sheet (almost all of them are already fixed the amount).

*3 Planned means refer to information/expectation of the amount (not decide detail yet, may happen change)
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Final accounting result

Following is the results and evaluation of this APT J2 Accounting report in Nauru. See attached the

detailed accounting report (A-xx).
0
Approved Budget (J2) is;
Item Sub-Total (US$)
Travel Expense
Daily allowance and Accommodation fee
Correspondences and shipping fee
Shipping
Equipment purchase expense

© ok~ w D

Miscellaneous
Total (US$)

Budget (Expected: JPY)

Since our accounting book is based on Japanese Yen (JPY), below table is rough total
budget for this APT J2 project, translated from above approved budget, refer to up-to-date

currency exchange rate.

Item Sub-Total (JPY)
1. Travel Expense
2. Daily allowance and Accommodation fee
3. Correspondences and shipping fee
4. Shipping
5. Equipment purchase expense
6. Miscellaneous
Total (JPY)

Expense after completion (JPY)
Below table is including donation by KDDI foundation.
Item Sub-Total (JPY)
1. Travel Expense
2. Daily allowance and Accommodation fee
3. Correspondences and shipping fee
4. Shipping
5. Equipment purchase expense
6. Miscellaneous
Total (JPY)
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17,050.00

10,060.00
50.00
4,000.00
28,759.21
50.00
59,969.21

1,960,750

1,156,900
5,750
460,000
3,307,309
5,750
6,896,459

2,161,878
668,746
0
685,854
4,320,338
0
7,836,816
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Results and evaluation of requesting total reimbursement to APT including initial payment;

As the results, we have following 4 amount value for accounting evaluation. Detail and how to get
the value are shown in attached final accounting report (and above the tables).

A. Rough amount of approved budget (JPY) 6,896,459

B. Amount of expense (JPY) 7,842,226

C. Portion of Donation by KDDI foundation (JPY) 1,238,156

D. Initial payment (60%) (JPY) 3,632,362

E. Requesting amount at final(JPY) 2,971,708
(1) Expected Approved budget =A = 6,896,459 = 6,896,459
(2) Whole expense =B =7,842,226 =7,842,226
(3) Portion of budget by APT =B-C =17,842,226 - 1,238,156 = 6,604,070
(4) Request amount (rest) =B-D-C =7,842,226 - 3,632,362 — 1,238,156 =2,971,708
(5) Balance of project: =A+C-B =6,896,459 + 1,238,156 - 7,842,226 = 292,389
(6) Comparison =(5) =292,389 >0

We successfully achieved this APT J2 project, and not only sustain this system but also
extend/deployment of this system, especially Internet and LAN (in the Island). Also, the situation in
Nauru regarding ICT was dramatically improved during execution of this project.

Therefore, we would express our deepest appreciation on APT selection even we should change J2
from J3 proposal.

Regarding the accounting matters, we had following critical issues;

1. Between Nauru and Japan, it takes rather high expense and long hours for travel. Also,
accommodation is so limited (only 2 hotels in this country) with Australian cost of living.

2. In addition, the Republic of Nauru decided to accept the Australian request about refugee
treatment. This coursed so many Australian people from government and NPO/NGO for support
come in small nation. Then we always took very hard to get the hotel room even by their local
partnership.

3. Since this issue was priority in the Nauru, the government of Nauru decided to establish the
resource center (renovation of the ruins of former Telecom building) and also procured the
optical fiber cables for extension of government LAN in the island (Nationwide). More than 5
times of the procurement of this APT J2 project.

4. According to limited budget, KDDI foundation decided donated 2 fusion splicers and 1 OTDR,
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preowned, for construction of optical fiber network by themselves (staffs in DICT, government
of Nauru). Including improving their skill of splicing as well as fiber construction.

5. Regarding practical development of human skill of splicing and construction of optical fiber
network, we had to request OCC Corporation to support the initial stage of construction as online
job training. After discussions, OCC kindly supported this HRD with their budget, partially and
whole. Also, they negotiate lwate Prefecture University to donate the auto routing relay units.

6. One of most difficulty was the trouble of temporary laying optical fiber cables crossing the
road/path by distinguish high temperature on the road of Nauru during daytime.

In the result, the balance of this project in the view of the APT approved budget;

(1) Total expense is within the APT approved budget.

(2) Equipment purchase was rather increasing but we could reduce the expense of daily allowance,
negotiating price in discount, and donation/support with our idea.

(3) The Cost of Approximately 4km for aerial construction and approximately 2km for underground
construction in our project was extremely low cost compared with normal construction in
advanced countries. Even the stuffs/parts were qualified by Japanese standard.

(4) Total about 6km long of optical fiber cable network for Government Local Area Network from
new ICT Resource Center.
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10. Conclusion
As the result of completion of this APT J2 project in Republic of
Nauru regarding improving national ICT performance and quality
of local people life, Resource center and broadband optical fiber
network were extremely contributed. Before the APT project,
technical staffs in DICT should select one good cupper line of the
old cable shown in the picture. It was un-reliable and so slow less
10kbps, anyway. Also high internet usage charge not broadband.

Due to bankruptcy of Telecom, no fixed line was in service.

Now, except Internet connection with outside, they have reliable 1Gbps network in Government-LAN.
In addition to this project, even Internet access charge was dramatically improving because everyone
know the performance of optical fiber network performance in Nauru. It becomes competitive situation
in Internet.

Also, the resource center has training room and technical
support room to increase the literacy and capability of ICT %

of local Nauru people. [ [ | )

-
Thus, this type of optical fiber cable would be tremendously k=8 8T
contributed to be installed easy and costless in area away ;
from broadband with realty, reflecting to local people’s 3
motivation of ICT

Now they are user of Resource center and G-LAN
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12. Annex:

A-1. Acronyms

APT Asia Pacific Telecommunity

AS Autonomous System

ATM automated teller machine

CCE Community and Continuing Education

CIA Central Intelligence Agency

DFL Distance and Flexible Learning

DICT Department of Information, Communication and Technology
DNS Domain Name Server

Footpath Education Strategic Plan for Nauru

FTTH Fiber To The Home

G-LAN Government - Local Area Network

GSM Global System for Mobile Communications
ICT Information, Communication and Technology
ITU International Telecommunication Union

J2 APT J2 (human development project)

J3 APT J3 (pilot installation project)

LAN Local Area Network

MP Member of Parliament

M-PAC  Metal Packed armored Cable

NSDS National Sustainable Development Strategy
PC Personal Computer

TV Television

TVET Technical Vocational Education and Training
UN United Nations

UNESCO United Nations Educational, Scientific and Cultural Organization
UPS Uninterruptible Power Supply

USB Universal Serial Bus

USP University of the South Pacific

VSAT Very Small Aperture Terminal

WiFi wireless fidelity

WIMAX  Worldwide Interoperability for Microwave Access
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A-2.Kick off meeting material and output

APT J2 Project in Nauru “Study of Resource Center and G-LAN”
Kickoff meeting
16 - 25 September, 2013
DICT/Nauru
KDDI foundation
Agenda
1. Date and venue
D September. 16 through 25, 2013
@ Republic of Nauru, DICT and related organization
@ Meeting with DICT
@O Minister of Communications HE Mr. Shaldog Bernicke
D Secretariat Mr. Chris Stephen
@ Director Mr. Geoffrey Harris
@ Project Manager Mr. John Fong
@ Network Administrator Mr. Isirei Guivalu
®
2. Agreement of Agenda
Member change
DICT
Media
Education
Others

3. Review the J2 proposal

D J2 proposal, organization and each role

@ Project members, participants and co-operators

® Tele Center(Resource Center)

@ ASTAP and ADF

® OCC material

Others

@

4. Agreement of collaboration and cooperation with DICT and KDDI foundation

5. Key activities

@ Kick off and site survey

@ Study and design

@ Procurement and shipping

@ Tokyo meeting and research

® Installation and evaluation

® (improvement : TBD)

@ Report (Interim and final / Activity and Accounting) to APT
ADF meeting in next year

6. Policy, national strategy and deployment plan
Sample: ICT strategy of FSM
Japan (MIC) in Tokyo meeting

7. System design

@ Procurement (Fiber and others)

@ Access point in Nauru

@ Ministry of Communications/Transpiration/ DICT & regulatory
@ Media

@ Education/school
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@ Finance/Revenue
® Government building / school /others
@ Shipping (Japan=>Guam=>Fuji=>Nauru)
@ Paper work( Export/Parameter list, Import/TAX exception/
8. Product and stuffs
O Optical Fiber
@ Splicing tool and OTDR(Measurement tool)
©)
9. Installation
@ Route of fiber
@ Digging the route (or holding)
® WiF/WiMAX route (1 link)
@ ONU
® Splicing and OTDR
® PC and Printer
(@ Servers(web, proxy, file, streaming and LAN)
WiFi router/HUB and cables
©)
10. Tokyo meeting
@ Schedule
DEC 02 —Dec. 06 (Nov 29 — Dec. 09), 2014
@ Discussion
Study and research of optical fiber cable
Procurement

Installation

Shipping

@ Study and research

O OCC, MIC JAPAN, KCS(?),

@ Research trip to cable factory

@ Study visit to fiber cable splicing
@ Others (TBD)

® Others

11. Operation and Maintenance

12. Next step and deployment
@ Government LAN rounding island
@ LAN in side island

13. Presentation in ADF by Nauru
Next ADF meeting in AUG.(?) 2014

14. Training ( for splicing and OTDR) * TBD

15. Other business

16. Transmitter
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Schedule APT 12 Project in Mauru in 2013 (Kickoff meeting)
DO Foundation
WOSUKE UCHIYAMA
19 July, 2013
# | Date | Day | Phce HOTEL Activities Ramarks
REF: | Sep. 08 | SUN |Dangkck  [CFMCENTRA GRAND] FLIGHT: JAPAN=> BANGKOK] Thaland)
REF; -~ Bangkck  |CFHICENTRA GRAND) CRI [ ASTAP
[Rangkok  [Checkout Afcemoon AM[PH: ARTAR
Fight Fighs Nght: Flght Bangkea( 23:50) = »Brisbane

AF: | Sep. 14 | SAT

Aer: | Sep. 15 | SUN [Fght [Fight (Al at Driseans on meming
Naury ** Menen Hotel
Chack in sany Morming Pz Maating wiDICT (schadule/agands for this lickaff)
Sep. 16| MON

Kock-off meetng and courtesy vet
s abava

584 vk [Decussin

Site vt /Discussion

Sta vk (Dscussion

HOLIDAY

Discussion, weh ralevant Darscrs(ste
[ i decussan

=FE Menen Hotel Fral decussan(Conclusion of Geneal and Kickaff)

Check-out at Woon
0| Sep. 25| WED [pighe Fighe

Drskuane HOTEL{TBO] in Drishane FLIGHT

&EF: | Sep. #6 | THU |Aight [Fight FLIGHT
R [ Sep. 27 | W FLIGHT

Discussion items
Greetings
Activities and condition/responsibility
Agreement/Minute of our relashinship&activities
Rough project schedule
Space, facility, procurement(equipment and etc.)
Nauru ICT National Strategy and Plan
Resource Center
Government LAN
Optical fiber and access network design
Installation/Construction of fiber and resource center
Shipping from Japan to Nauru
How, by whom and how lower cost to install the fiber cables
Procurement of equipment in Market (shop?)
Maintenance & operation/Human resource
Discussion with Media, Education and Finance(?) for usage/application
Detail regarding Tokyo meeting(schedule & activities)
Future deployment(if need at this time)
Kickoff meeting conclusion
Site
Resource center
Buildings of government to be install the fiber (DICT/Resource center/Media/Finance/Education/etc.9
Inter-connection room at Civic Center
Other access point and access lines{Airport building/port authority/etc.)
Shop/Constructor/Shipping/etc.
Courtesy visit
please advice and arrange the appointments

1. Discussion
(1) Agreement, Work Flow and roll
(2) Rough Schedule with activities
(3) Reference of Optical fiber cable
(4) Optical fiber cable routes and its installation
(5) Relevant to Construction( for Road and Aerial)
(6) Budget amount and required support of each side
(7) Shipping stuffs such as fiber from Japan to Nauru
(8) Courtesy Visit

2. Site Survey
(1) New route based on current situation
(2) Detailed method to hook up the cable and connection
Adequate and Appropriate fiber routes
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(3) Room. Building and location for termination and connection

(4) Each electrical pole for hooking up, and future plan

Tentative Cable Route Map in Nauru, APT J2 (Included Planed)

e
I o e

MAIN #1 130+6T0H-180+80H 110+ 70+ 70= 1320m = 1015m
MATIN #2 T0+70+370+450-+1040= 2000m = 1720m

Figure 6 New route of G-LAN
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A-3. Tokyo meeting material and output/information

S TN N L BN R R

Tentative Schedule for APT J2 Tokyo meeting

Discussion

Rural Area communication with technology

Optical fiber submarine cable

Optical fiber terrain cable

Technical visit in cable factory

Courtesy visit and research strategy at MIC Japan

Decision making

(as of DEC. 04, 2013)

KDDI foundation

Dat ioe
# ate day Place Activity Remarks
(DEC.)
12/1 ON003 =>Brisbane 12/2 QF 051 =>Singapore 12/2 QF4238=> Kuala Lumpur
0 5 THU |Flight AM/PM forum : Flight midnight Kuala Lumpur(APT Forum)
12/5 23:35 MH 088 =>Narita(Japan)
Limousine Bus [ AM: arrival = Narita T2 at 07:15 by, MH088 Limousine Bus (Narita T2=> Shinjuku Washington Hote Below
1 6 FRI |Hotel(Shinjuku) |Noon: Arrival at the hotel 08:00=>10:05 08:40=>10:45 09:20=>11:25 10:00=>12:05
PM: Discussion_the hotel at Shinjuku (idabashi?) Hotel Check-in_after 12:00
Holiday
2 7 SAT TBD
3| 8 [sun|e Holiday TED
Tidabashi
4 9 |MONL irem APT Training(Temporary Participation) Rural communication by Uchiyama
GAT 6
Tidabashi APT Training(Support the class room) Class room by Osawa
5 10 TUE
(GAT 6F) * Discussion in free time *Free or TBD
Kawasaki AM: KCS/Kawasaki (10:00-12:00-13:00) & Train : 30min Shinjuku 08:30 =>Kawasaki Sub-Marine cable installation
6 11 WED
Yokohama PM: OCC/Yokohama(14:00-17:00-20:00) Optical fiber for this project Yokohama =>Shinjuku 21:30
AM/PM: OCC factory Leave at hotel 09:20 Express ~ YM-33 10:08-10:58 & 11:15 (Utsunomiya) 11:26 (to Ishibashi)
7 12 THU |Tochigi . " . . .
Bullet Train(go) / Ordinary Train (back) Ordinary Train (back to Shinjuku) 16:38-18:18, 17:08-18:52, 18:16-19:57,
8 13 FRI [GAT28F (G) AM&PM Discussion Planned activities Procurement
9 14 | SAT [** (Spare: Discussion) TBD
10 15 SUN |** Holiday TBD
11 16 | MON [GAT28F (G) AM&PM Discussion Design and shipping, Installation
Kasumigaseki  |AM: MIC Japan ~ 9F Courtesy visit at Japanese Gov
12 17 TUE . . i
GAT2SF () PM: final conclusion13:30-17:00 With 0CC
Hotel Check-out till 12:00 Bus: front of the hotel => Narita T2
13 18 | WED [Right Departure (12:00-14:05, 13:00-15:00, 13:55-15:55, 15:00-17:00 ) QF 022 (to Sydney) ~ 19:
14 19 | THU |might Transit QF 512 (to Brisbane) 09:05-09:35
20 FRI |Flight Arrival On 002 (to Nauru)  23:00-05:35
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APT J2 HRD Project in Nauru (Tentative Material for G-LAN pilat project)
2013118
Republic of Nauru and Island

Cable connection and installation of G-LAN

1
Fiber project in Mauns by APT 72 Project 2013

(Optical Fiber Cable layout) e reasm " T

Most of discussion in Tokyo is the cable route
conjunction with reduction of cost and other
budget expense, refer to current situation and
requirement of Nauru, based on APT J2

proposal.

Finally, we agreed rough timeline, fiber cable

route & installation, access points and so on.

Right figure is rough connection diagram.
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Ministry of Internal affairs and Communications, Japan
Courtesy visit at MIC JAPAN (ministry of Interior and communication)

ICT Strategy and Statistics in Japan

KDDI Cable Ship company KCS)
Courtesy Visit at Communications

Presentation of Policy and Strategy in Japan

OCC Corporation (OCC)
General technology for optical cable
Submarine Fiber cable and terrestrial fiber cable
M-Pac fiber cable as we are planning to install in the island
Network design for this APT project and its technology
Method and tools for the optical fiber installation
Splicing and measurement
Pricing negotiation

Future plan and cost

Fiber cable factory of OCC
How to make the Coaxial and optical fiber cable

Watching the fabrications of the optical fiber cable at each site

Discussion with Members (Nauru DICT and KDDI foundation)
General schedule
Shipping period and charge and route points
Network utilization
Application which we will invite
Installation and participation from Japan (if budget is constraint)
Tools and tools for installation
Instrument and tool for construction of optical
Evaluation
Future Plan
Check the process about future plan including cost
Report ‘Interim and Final/ JMJK
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Refer to the APT selection letter, below is the budget approved by APT;

APT; Detailed budget to be allocated by APT

Travel Expense 17,050.00 US$
Daily allowance and accommodation fee 10,060.00 US$
Correspondence expense and shipping fee 4,050.00 US$
Equipment purchase expenses 28,759.21 US$
Miscellaneous 50.00 US$

Total amount
59,969.21 US$

As I am accounting Coordinator of this J2 project, I request the bank
transfer of 60 % amount of the maximum budget for this Apt J2 project
to KDDI foundation account, refer to the requesting letter around

same time.

According our discussion before kickoff and after selection, we agreed to
make effort to reduce the travel expense and add the amount of cable
procurement due to supporting the Nauru Central Hospital which was

recently burned by accident.

We understood the budget is not enough to complete in whole resource
center and fiber network. Therefore, Nauru government will try to get
another budget to step up on higher landing point such as renovation of
Telecom building for Resource Center. KDDI foundation is also
considering to donate some stuffs to maintain the new technology in

Nauru.
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A-4. Optical Fiber cable and network design information

occ

Ocean Cabbe & Communications

Comparison OPTICAL CABLE CORPORATION

| Yellow hatched parameters show M-PAC Cable superiorities |
Cable Type Wire Armored M-PAC B-Series Corrugated Steel tape Armored Cable
Installation Environment Direct buried, Under Water Direct buried
Fiber Count | 4-Fiber Ribbon q~24 N.A,
(Single Mode) | | pose Fiber 1~48 24 (2 ~ 36)
Typical Outside Diameter 11.0 mm 21.4 mm
Approximate Unit Weight 180 kg/km, 200 kg/km{Frame Retardant) 391 ka/km
Allowabie Tensile Strength 3,500 N 1,800 N
Allowable Lateral Pressure 5,000 N/100mm 4,400 N/100mm
Allowable Fixed 110 mm 214 mm
Bending Radius | Extended 220 mm 321 mm
Cross Section Diagram
One Continuous Length As Ordered 1,000 m ?
Maximum One Length 12,000 m 2,000 m ?

M-PAC for Nauru APT J2 Project

: All-rounder

8 0 IS

Cable Type M-PAC fvei:fhs'll-'leunpsmember Supporting wire
Installation Erwironment Aerial, Direct buried, Indoor
Eber Count 4 Ribbon Fiber 4~ 12
(SMF) Loase Fiber 1~24 Tension Member
Typical Outside Diameter Bmm* 18mm Optical Fiber
Approximate Unit Weight 300kg/km(*1) Jelly
) - Rip Code
Mb‘;ﬂz Tinsile Cable + Supporting wire 7,500 N Shakac St Tubsi
rengtl Cable 830 N Sheath (PE)
Aliowable Lateral Pressure 1,960N/100mm
I Fixed 80mm
Bending Radius Extended 160mm
One Continuous Length As Ordered
Maximum One Length 12,000m Cross Section Diagram
(*1) : Frame Retardant
OCC Progrietary & Confidential (20131211}

%1
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A-5. Courtesy visit and study the ICT strategy in Japan

Key Points of

2013 White Paper

on Information and
Communications in Japan

67

Utilizing “Smart ICT” Advancement to Create New Values

Section1  New ICT Trend: “Smart ICT” to Produce Japan's Vigor and Growth

1. “Smart ICT" to produce Japan's vigor and growth — General
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A-6. Technical visit and discussion at Cable plant (OCC) and Submarine cable at KCS

OCC Kaminokura Plant

4.0CC - Offices and Plants

< Submarine Cable >

| Submarine
| Systems
Plant (Kita-

pobd. - .
e Kyushu)

—

Kaminokawa P :
or

Plant

Assembly Railway
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Submarine cable installation and status at KCS

2. TECNOLOGY and CONFIGULATION @

2.1 General

In general a fiber optic submarine cable system consists of submarine cable, repeaters and
terminal equipment. Submarine cable and repeaters are laid on the sea bottom. A suspension of
cable would cause a cable failure. In order to protect the submarine cable, the cable laid
shallower than 700 ~ 1,000 m sea depth is buried under the sea bottom where possible in the
area of heavy fishing. The cable from shallow water to the cable landing station is also buried
where possible or is protected by pipes or ducts. Submarine cable and repeaters are designed
and tested to work at the sea depth of 8,000 m for 25 years.

Cable Landing Station A Cable Landing Station B

Repeater
Submarine Cable |

\ v

Arepeater laid on

sea bottom

Image of a Submarine Cable System

Var Casamnurtion snd Maimiesanie of Ssbmarine Cable Nevanri

KDDI PACIFIC LINK

Ll e PR L LT

-
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A-7.Fusion Splicing Machine for DICT, Nauru, donated by KDDI foundation
We are considering to procure the below secondhand fusion splicing machine for our

construction of the 1st fiber network installation in Nauru.

'AFL Telacommunications Fusion Splicing Systoema

A Fullleira Businmes

FSM-40F & 40PM Fusion Splicer

To keep up wih the devalopment of DWOM optical communication devices, Fujiura daval-
aped the FSM-40F for high strength spiicing and the FSM-40PM for splicing of PM fibers.
The FSM-40F splioes dissimitar Fber combinations, especially Ertium- doped fibar fo single-
miode fibsar using patentad swaap arc functions. The FSM-40PM combines all the features of
ihe FSM-40F with axcallant PM capabiies. Designed for apcuracy and incraased productv-
iy, the 40PN offars fully automafic splicing modas for PANDAE and 3M Tigar™ fibars.

Features

* Sweap arc fachnology minimizes sphica loss whan splicing dissimilar fibars

* Multi-functional movabla V-groove and Z-mechanem provides short claave ength
splicing with vanous coating diamaters for high fensile sfrength splicing and small
packaging requirementiz

+ Fiber holdar system incraases sphicing results by reducing skill dapendancy

* PC Infarfaca and power meter feedback funchion allows download of splice results and
madification of parameters by connaction of RS232C cable fo PC

PARAMETER WALUE

Igpieati Fer SM, MM DS frbspeareion shifad), NZ-DSF {ron- 2500 dispersion shived, CS out-off shifled), ED Srtum-toped) iers
M PAKDA, W Tiger ™, Bwiie: (FEM-40PM Ory)

Fber Cleaved Lengin & In 10 Wi kv e camping: 2 0 ST WiN coating ciemping [Ny Jacketes [ tufler) oF oS hte (e
cannol be e

fchul Spice Lo Typical 010908 {herz fher clamping) /.00 Eosting csmping) with ldnticsl M fhers JTU-T G653

Typical 010408 fharz fher clamping / 0.068 =osting cismping) with idmticsl 05 fhers JTUHT G653
Typizal 0101 0 fhsrz oer clamping] /0,018 {zosting cismiping) with idntizs! MM fbers {TU-T G.E51)

Typizl 00648 sz Mer ciamping) /.07 010G Cismiping) with kEntizs! PANDA Thers ang identical 3 Tigarm
M FEM-40PM mity)

‘Sphuing Tme Typizl 25 seconds with SMMM Alevs; Typicsl 40 S2c0n0s Wi DSAZ-0S Abes

Typiz 50 sacongs (ere fhier cETRINg) W PANDA MDA (FEM-40PM miy)

Typical 100 smconds fhare fher ciamping with I Tiger™ fhers [FSM-A0FM onk]

eturn Loes B0

Canss Talk wilh P Fbers Typizl -4008 (0. degrae) with PANDLA; Typics - 2208 (1.4 dagrae) with 3W Tiger™ [FSM-40PM o)

High Teansla Sirengin Spichg Pariomance Typlcal 2.5 Cpa (0K Wi

In-ine: Prool Teste Aoty TN

Viewhg Method 5" TFT eolor LD monitor with 3580, 70X, 175X, or 135 magnification, extermal RCA jack for NTSC video sl
‘Sploe L Srage Last 1200 splias.

Altiue Requirement 10 in 3500m abhme 583 el

Dperating nd Siovage Tampersture 0 1o 40°C. [ B5% retabve humicity jopecsing): -40 fo BIC, non-dew (sorans

Power Supply AC100 o 240V (500 He) wih ADIC-10 adapler

Dimensions W £ 0 xH) FEk-S0PM (311 mm x:215mm x 1 23mm). FEM-40F £ 1mm x 218mm 1 127mmg

weight FEk-S0PM B 1Kg): FEM-40F 5.5kg)

Wi ARLla.com of 1,800,235, 3428 O e tias ae oyt oomge v ke
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A-8. Accounting (Interim on December 18, 2013)
Following was interim accounting status for your reference:

Accouonting Report for APT 12 2013 (Nauru)

AST 12 2033 (s
Accauriting Hanager
" T
Evpense and esamanen as of__ Dec. 19, 2011 =)
g frem e et Essmation ] Totd B
1| Travel expense 17,050.00 27,043 [] 250,000 537,043 1,230,672
2y Alervaercn sl acecrrecetater: fre 15,6000 3,41 [ 192,75 (R 18,604
3fcore pordence experaes and shioong for 4.050.00 ] [] 18 633,218
—-itmxwd'w:w ,755.20 o ] 543014 5480004
‘F"--“ ) o [ 5,399 5,399
TOTAL 59, %69.21 T35 o 6,564,263 7,286, 718 1,087,664
8 Trtial Bk braeuster (50%) a = E
60% of Total budget (U54) 3558153 ] 17,050.00 103600000
Fraquasted amaut of sbave (55 28,500.00 F 10,060.00 103200000
Cuency exchange rate (PYASE 183871866 3 405000 103500000
Recewed Japanese () 1,729,000 * 750 103.00000%
[Aammption) on zx FEB X014 [ .00 103000000
oL ,960.21
4T rembursement {L58) 24,065.21
Curmrecy enthurge rate (ETASE) ro%.000000
Recerved Japancae () 257,267
[Aamsmption] on xx ALY 34
Expcied botal ot frem APTUPY) 6,258,267
TOTAL wxgance 7,206,778
e (#7) 4 :
Donaton by KOO foundation
Balance at moment ()
REF: e 42 mermert (55
© e, Cont and Extreateor
1_ tockoff and Ste Survey —
Expariin ard mbmation i ol Duc. 15, 2043 [
. — L) Bacuct | tonation plancad Total Talaren
1| Travel e 530000 262550 v ] 262550 HLTH
2| Dty sicancn and sccemmodaten e nm msan [ [ m s 5
3| Correspondence expenses and shipping fee ] [l L] ] [
[ Bl purchin s 0 B 0 0 B
| Misratanans [ o [ o 5
TOTAL 10,480.00 s 0 ] 46301 515,865
1 Tokyo mesting
Cxpanse and ot Diac. 19, 2003 )|
'| = Reuwt Extrabor, plarrwd Telsl Ealarrce
1 Travl o 1aam aa B [ A 1
3| Caly abawance and accommodation fee 2700 TR [ ] I i)
[ Carramendance pansu and shioes et [ E) [ 0 0
4| Equiprant purchase expenses ] [ [] [ [
5| Hacwlarwos [ ) [] 0 [
TOTAL [EET] ) (] [ ) e |
* Wl s o b rrcch gy b Tight ikt
3__ testalation and Practical evaiuation
Expariin ard mbmation i ol Duc. 15, 2043
- Itam Budgetiusg) Taoa o ool
1| Travel e 530000 o v 250,000 [
2| Dty sicancn and sccemmodaten e nm [ [ Tz T
3| Correspondence expenses and shipping fee 405000 ] [l 33115 33,215
[ Bl purchin s I 0 ) 543,01 AR
| Misratanans co00 [ o ) =)
TOTAL 43,339.31 0 ] 6,564,163 5564263
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A-9. Accounting (Final on August31, 2015)

See attached Final Accounting Report.

Below is the summarized page in the final accounting report. Our expense is little over due to the currency
exchange rate at the time of requesting.

Accounting Report {Summary )
P 25, JOLE
KD Frssrdation
1 Apprirend Budgeil12)
i ] Sl Tolal1LES)
1 Trarvsd 17,0500
I Dally allesaine s Ascommedton fee 10,0000
3 Correspondanoes o shipging fos S0
4 Shigping 4, 000,00
5 Eguipmeenl purdfie expene |70
el
Total{LSs) 50, 059,71
T Rt Pre-papmient
[ Frs
B (LES] 35,581.53
35 50000
(T I .{m B ot Troeahee 3000 15000
3 fronmling makss
Khcind? Fearth  Dlslaion  Digoveient® Saits Tootal
Budget (US5) Maie (ke e Mawrs) [ir=5) )
1 Trevel Expetiese 580000 3,450.00 6, B, 105000 E%
¥ Daly alesanee s Aocommedapan fee 3550 00 3, DG 3, 530, (o 1006000 iR
3 Correspaniilanies ol Shigysing fes 50,00 5000 i
# Shigpping i, 000, 00 A, 000,00 ]
5 Eguipmmeeni e experne 5,751 MmN &R
& Mialineinus (1] L Ei] 50,00 1] S000 L
oD Tt L FERL N L ERT
. Khciend? Fearth  Dlslaion  Digwoveient® Saits Tootal |
Budgst (Expected : IFY) 0 {Tiskps) 3 ¢ ar %)
1 Trevel Expetiess FED OO0 6,750 T o 1,960,750 el
I Dailly allossaine: sl Accoemimedabon Fee LR i) 310,500 433, 300 o 1,156,900 1
3 Corresponakasoes, e shipping fe: ] ] 5,750 ] L] (29
# Shigping D ] s, ) ] ]
E Bauipimenl e expere D ] 3,307,300 ] 3307 3080 L
£ Ml D ] 5,750 ] 5750 iz
TR TR Lm0 GEGAM I0FR  Epecwtnm 1S 115
Kol fmearth  Isislaion  Digeovement® Saile Tiokal
Eapees ResRBNS e (T Mn) (e g ™
1 Trervesl Expeiicas mam 250 1,344, 164 o7, M3 LIET2EE 1R
3 Dallp abesarne g Ao edaton Fes BEZ, 31 117 354 374,604 o b 3E W
3 Covrvesponihanies s shipping fe: 0 L] [ o o L)
& Shipping i L] B85, 554 o 1%
E Bguipereent puritusis cnpre ] ] #3003 ] M iR
£ Mool D L] a o o i
TR [ LN R 1 TR YN ] ) ToTnam IR
Kokl femsart  Ulaion  Digeivementt Saite Tl
Estimation of completion | rest of ool (Takeys) 1 [ i P (5.}
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